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b) 



\ > 1 » 



\ 



\ mixing said sample with a PNA probe labeled with a detectable moiety, said PNA 
probc having a sequence complementary to at least a portion of said selected target 
sequence in the presence of at least one nucleic ac.d/nucle.c acid denaturing reagent 
v permitting the formation of a PN A/nucleic acid complex when said selected target 
v sequence is present; 

c) separating said PN A/nucleic acid complex from other components of the mixture 
resulting, from step b); and 



a 



3* 
Mr. 



d) detecting sWd PNA/nucleic acid complex. 

The method of claim & wherein said nucleic acid is a DNA. 



The method of claim l&herein said denaturing reagent is selected from the group consisting of 
urea, formamide, and organic solvents. 

«- } the method of claim £ wherein s# denaturing reagent comprises a low ionic strength buffer 
^ that permits adjustment of tr* mixture resulting from step b) to low salt concentrations. 



^^e\ethod of claim Iffortr^mprises adjusting the temperature of the medium. 

The method of claim l^whireutL detectable moiety is selected from the group consisting of 
1- - -^zymes, colored partxcles^^ores, biotin, chromophores, radioisotopes, d 
and chemiluminescent moieties. ^ 

The method of claim I? wherein the P^A-frobe is associated with a particle. 
The method of claim jf wherein the pMprobe comprises a charge-modifymg moiety. 

\ - 

The method of claim & wherein ste^ inducted in a sieving medium. 

The method of claim ^wherein the sieving medium is selected from the group consisting of 
polyacrylamide, agarose, polyethylene oxide, poLinyl pyrohdine and methylcellulose. 

The method of claim l^wherein step c) is conducted by electrophoresis. 



'46. 
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M. The method of claim ^wherein step c) is conducted by capillary electrophoresis. 
S\. The, method of claim 39 wherein step b) comprises . 

a) mixing said sample with a plurality of PN A probes, each having a sequence 

complementary to at least a portion of a respect.ve selected target sequence of one of 
said at least one strand of nucleic acid and its complementary strand under conditions 
permitting the formation of at least one PNA/nucleic acid complex when said respective 
selected target sequence is present. 



V 



>r A method far detecting a plurality of selected target sequences in polynucleotides, said method 

comprising the steps of: 

a) providing a sample comprising at least one single stranded nucleic acid sequence and its 
complementary strand, wherein sa.d at least one single stranded nucleic acid sequence 
and its complementary strand is suspected to include a plurality of selected target 

\ 

sequence^; 

\ 

b) mixing sa,\ sample wrth a plurality of PN A probes each having a sequence 
complementary to at least a portion of a respective one of said selected target sequences 
of said at least one single stranded nucleic acid sequence and its complementary strand 
under conditils permitting the formation of at least one PNA/nucleic acid complex 

when said respective one of said selected target sequences is present; 

\ 

c) separating said a\ least one PNA/nucleic acid complex from other components of the 
mixture from step b); and 



d) detecting said at lea\t one PNA/nucleic acid complex. 



'jf An apparatus for detecting atVeast one selected target sequence in at least one polynucleotide, 

said apparatus comprising: \ 

\ 

a) a sample introduction z^ne; 
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b) V least one PNA probe, disposed to mix 



x with a sample comprising at least one double 



sttanded polvnueleot.de introduced in sa.d introduction zone, sa,d at least one PNA 
pro* having a sequence commentary to a selected nucleotide target sequence 



\ 



id at least one double stranded polynucleotide; 



\ 



suspdeted to be present in sau 

a nucleic acid/nucleic ac.d denaturing reagent permitting the formation of a 
PN A/nudeic acd complex when sa.d selected target sequence is present: and 



d) 



s in commun.cat,on w.th sa.d introduction zone, said separation zone 

plexes from other components present in said 



a separation zone 

separating said PNA/nucleic acid com 
introduction zpne and said separation zone 



£4. 



The apparatus of claim twhere.n the separation zone comprises a sieving medium. 
The apparatus of c.aim^erem the s.evmg medium is selected from the group consisting of 

; , polyethylene oxide, polyvinyl pyrolidme and methylcellulose. 



polyacrylamide, agarose, 



iff 



ent is selected from the group consisting 



ft" 59. 



The apparatus of claim 53-whetfein *aid denaturing reag 
of urea, formamide, and organic 'solvents. 

The apparatus of claim £«±^* denaturing reagent comprises a low ionic strength 
buffer that permits adjustment of th^rmxture resu.ting from step c) to low salt concentrations. 
The apparatus of claim * wherein sa\ separation zone is a capillary channel. 

The apparatus of claim ^wherein at least one 
detectable moiety. 



of said at least one PNA probe is labeled with a 



The apparatus of claim ^ wherem the Rotable moiety ,s selected from the group consisting 
of enzymes, colored particles, fluoroph^, biotin, chromophores, radioisotopes, 
clectrochemicals and chemiluminesc^nt rnoieties. 

14 least or/oi said at least one PNA probe is associated 



4S 



62 



The apparatus of claim & wherein at 
with a particle. 

H. apparatus of *m * - ° f "* « ta " ™ ^ ^ ' 

charge-modifying moiety. 
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The apparatus of cla.m ^further W.s.ng a detection zone in communion w,th said 

separation zone. 

| V f? tf. The apparatus of claim » farther comprising a sample incubation zone disposed in 
\ > communication w,th the sample introduction zone and in communication with the separation 

zone. 

^ A microchip apparatus comprising a plurality of capillary channels, each said capillary channel 

further comprising: 

a sample introduction zone; 

at least PNA probe, disposed to mix with a sample introduced in each sa.d introduction 
zone said sample comprising at least one double stranded polynucleotide and sard at 
least one PNA probe having a sequence complementary to a selected target sequence 
suspected to be present in said at least one double stranded polynucleotide; 



V 



b) 



i 



c) 



a nucleic acid/nucleic acid denaturing reagent permitting the formation of a 
PNA/nvcleic acid complex when said selected target sequence is present; 



d) a detection zone; and 

\ 

paraA zone in communication w,th to said introduction zone and sa,d detection 



e) a se 
zone. 



, «V The microchip apparatus* claim ^herein the separation zone of at least one of said 
V\ capillary channel comprises a sieving medium. 

^j* The microchip apparatus of claim ^wherein the sieving medium is selected from the group 
consisting ofpolyacrylam.de, agarose; polyethylene ox,de, polyvinyl pyrolidine and 

i 

methylcellulose. ^ j 

**. The micochrp apparatus of On. ^wherein sard denaturing reagent ,s sebctcd from the group 
consisting of urea, formamide, and organic solvents. 



( 
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concentrations. * 

f , m 25 wherein it least one of said at least one PN A probe is 
The microchip apparatus of claim &3 wherein *t itasi u 

labeled with a detectable moiety. 
<*. Tne m,croch,p apparatus of datnttLhercn « ,eas, on, of S a,d a, leas, one PNA probe 
comprises a charge-modifying moiety. 
x The ..crochrp apparatus the detectable mo,et y , seiectcd front *. E ™P 

^ 7 W„n g of en.ntes. J\ pa** «^ «n, chrontophores, —pes, 
* electrochemicals and chemilummescent moieties. 

n xmK ,^ apparatus of da.nttUetn said a. leas, one WA P-be , — wtth a 
particl^. 

^ x The appals of each satd captllar, chamte, «er contpnstns a 

5*5) sample tncubatton ^ * — a,,on w,«h sa,d sample .mectton zone and sa,d 

^ separation zone. \ 
- 1 REMARKS 



Oatros 1-38 were ong,nal.y filed, d- >-3S are canceled herein and new clatms 39-74 are 

added New clatms 39-74 are presented for examination. No new nutter has been added. 

TWsp aper,ssnh m ,«ed,oco rf orr„™^ere q n,rernen B of37CFR §1 ,2 1 « Ie ,. Arched 

t . ■ n/i tn W4 No new matter has been added, 

of the sequence listing, pages 35/1 to JS/4. wo new 



herewith is a paper copy 



Respectfully submitted, 
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